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(57) Abstract: An average amplitude of a signal sample sequence X of the floating point format is checked for each frame. When 
the average amplitude exceeds a predetermined value, the sequence X is converted into a signal sample sequence Y of 16-bit integer 
format by discarding a fraction of the sequence X at an integer formation unit (12). The sequence Y is encoded by a compression unit 
(13) and a code string Ca is outputted. A difference generation unit (14) generates a difference signal Z equivalent to the difference 
between the sequence Y' obtained by converting the sequence Y into the floating point format and the signal sample sequence X. 
The difference generation unit (14) extracts 
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the lower 23-n bits of the mantissa M of the difference signal Z determined by the number of bits n lower than the most significant 
1 of each sample of the sequence Y, entropy -encodes it by a compression unit (17), and outputs a code string Cb. When the average 
amplitude is smaller than the predetermined value, the sequence X is reversibly encoded directly by a compression unit (121). A 
code Cd indicating which of the encoding methods has been selected is outputted. 
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tehWSlWlbVXMz-s ffi^r?WMCii, Cb, Cd), (Ca, Z, Cd), (Cc, Cd)<£>lvf 

z&um-^&frmw^kvtcWt&te. m7iz^i,tzm-%-mw.*<Dwm&23xfcn& 
m^mn^it.m^iti-^m^itmmtm2{z^^mmmmmx(D^fj:h 

^m^m^mmvxn^mm<D^\\^rf^^m^^ 0 z<dx? 

■%-tfl'9->"7/U16\i^yh(DmWtiW.<D&, "01 ,, X^tl^l^-y J '^24^yh(DmmW.(D 

^ *io~x'*>tit£ : ttu&ft<Dm ^x&z>^h%m-%-4kmmzfcx.thit£<, ^<Dtc#> 
ia^ ^(D2}f>yhmm^m^^j±m^i7(Dm^n^mcb(D^m^i}\i^ m 
2%<Dm&m$^\cbb^xz<D2\?vb<Dm®n^(Dfr$:mt>u &#(Dm&\az 
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[0040] r(Dm2H»^<7)^^b^«oafgtf^, 09^, Ellir^-r^^^^^l- 
& 1 3 1 ktfWt tfhtlZo ttft%T%!> 132 (cSm^fB 1 2^<b{£3»M * ?>^$:g&# 

mmmt7!)mfem32 a xtt.ifc£ti. ^(Ditm^m^^xm^i33^mm^ 

mm^zm&mm$hmi)m<tez>o ^x\ ffi%tn&mmm£x±x&tut, m^m 
^z^mm7^m^u¥mntmmmu±xtmn^^m^z^i£mmi3i 
^mife-i-Zo ^mm7ti3i(D^n^xwMmBn^\t^tm / ^\t^z\z.M 

[oo4i] tfT%tntf*%mn&, ^<9Mm&±zrttin. m5^mmvxmmvtc^K, m 
«\ m.'Mt ^z*<Di¥iiuzmnz>ffim&*%<tev. !±mui3iK^^x, nm 



WO 2005/025072 



19 



PCT/JP2004/012646 



, 5j@(D' / 0^iij!]PUT8f^h(^2ocDi/>'7j<y^^ 0 

[0042] mfeUi32aiz.tert%mfzM;mmbvxn, m^mmz^r^zMt^^ 

u &mmu±xw^&mmi3i^m^i-^x^cyu—j>.m^mmvxh^^ 
i3io5i^^5^fi, ^(Dfrmni7bi3i<D\^fo*mm^t~ii>mfrirm®m 

[0043] E9iC^b^^>fb^etmi-^^^cO||^^^|l|10tC|ll7^^-t-2. 

^^^m-#fli#^#^T^-r 0 ftm&203\^'M$isthtz.m^mcB.te>&^ 

mcbizMi-^wm^t\^xwmn23<Dm^wm^23i^nnhti^o 
\*m&2\^(omm&^^y$M%^^ 

^n<bSWi:^5 ! |£|j^g|3232a-eJi^$tl., ^n^SM^±^fen«, ft^l 
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3 1 ^mnztizxo KM!RM233ti mmztiZo # 2 3xnm 1 mmmmxmm 

[0044] #^23i-c«, m9^<Dj±mm3im}tvtc.m^rW^m^, ^-^ijcb 
^m^m^^<Dm / Am^z\mmm^wm^^o^m9^(D^mm32 

-?%t%Ln<D¥-&)$:ft\m Lfc^fi^tffgP232^feV >Tk#rifcn£¥^gB232b-T?¥ 
S«^Jttt4 rcDJt^mi-ii9il^233^$ij^l$tT^ ^^iJCb^S 

wm^23xn23u^K.htb^> 0 wmm3-vn. w^\cb&m7x*mwvtckmm; 
[0045] M^bfcj;5^> ^xnm&m ^zn&W)'\^&^hfcm'oxhn-%-<mm(D 

^^^14{Cl^V^T^$n^M^^mM^^«^^^T"0 ,, ^^^^fe 
33Hf£;ft1\ ^^b^»^#^23^«^bfc:^ifn^^i9#Mf75^^$|5^I 

#?SgP231(»^ijCb^^^ijCb'ibT#^^^ 09{-^^ji^l31t^ 

mmu24xmm^^>^Y\zMj^i-^^m^^<D^ * a* 

tttfbtlX\s^ 0 ^(Dmj&MMftmxn, ®9^*5VNT, ##f^l32WttRg|n33&- 

w^m^z^mmn 1 7^je^^p 1 3 1 t<o mmx^tif^mmmn^itu ^tih 

(Dn-^it^tVX<Dn^iCbtCb' tttl^tift$fm$im34KAtiVX, Z(D 

7u*-j»K$$tfz>m$rm tzi^t5ffi»$^Jltti 7 hi 31 tx\< >i* tttfs A v > 

^^^ffm^l34a^OTJ^§|3134b^J;«9¥lJ^bT^(7)J±^^^^v^(D 
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[0046] miKDn^-itmm^Mm-r^m^mmi-i. mioK^tcm^imm^^^x 

^^xK>m^U233^mmvxn^mcb^wm^23xn23iK-^^ 0 ^<om 
<Dmm^m9(Dn^itmm^M'r^^itmmtvx(Dm^tmmxh^o 
m9(Dmmmii^^^m^m34tmmn^imio3^mn.mwcn^ 

io^^^xh / ^^232KM^xmmm^itU234^mnxnb(Dmmxhm. 

z<Dmm<Dm3mmmm\tmi<Dmimmmmtm9<Dm2mmmmt^m.^t> 
*ttch<Dxhz> 0 ^<Dm3nMmn<Dn^imm<DmmMf&m*mi2K, mi, 8. 
9Rmibttfoi-zi&ftKm-0mm^zttiirx^u mmmwnmm-rz 0 
mm^m^xmt. m^mo2bi33(Dm^(Dm^^Kxm^M(Dm(c a , 

Cb, Cd), (Ca, Cb\ Cd), (Cc, CfiW^tlfatmtfLZtimJd&tlZo 

[0047] ^frbtmmw^m&fDw^mmm^ mn<Dmmmmimmx^-rxoK 
m8<Dmmm2i^mmumhmm^m(Dm^^n^w%K^mm^im34x 

^(Dm3mmmm(Dm^mm:^, eu3m, m7Rum lobttfo-tzuftKm-^ 
<Di&m*®<9fexz>zk mmtu m&m&zniR&m mas itsia^^ 
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&£j8rr&M&&-t 0 UT(DMXte, /h»^iBJlT©«J*-Ctcj;516lfyhO«E«ffi 
it^^X, ^K8&yh<DWmX&ftom&&7F-ri>K 17~23lfs'HDffig0>SE8[ 

[oo48] ^<D^4mmmmKXfh^w-m^mMm^(DAtim^^^x-AK bthtn^ 

m^xh^rcm^, mm&yb&^&24&ybmmmm ^x^tzm^, wmvy 
h^m6i?yhm&mt^x&^tcm&^\,^xm^Mw-rz> 0 

X 

0 

D 

X D 

Tlift^M <D±{iLn-8=2\?yh"xx"^>7y&(Dfc 
x 

5o ^Si^#2fcVh^l^±fm^r^^^ 

[0049] 16\fiyhmmimt^^^nY(D^>y^^8\fyb±m^yybU EP^ ft 
T{£^8tVb(^0"£tt>!jPLT/^ 

Y 
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s\s%k&\Y' l^^i?)Itg|5M <£>&8#^LTl^ 0 m^it-^ZCDiR^M 

Y* Z 
XV z 

X 

z 

[0050] -^-ZlCOV ^T«^$PM£O^O^if n£&9#5Tte23-(n-8)lf S^W* 

^-JHfc-mtto^ ^^M z o^-f ot^5±{i(n-8)f s/Mi, ^{f fl!|-em-^b/c 

/hltSP J;^T{iT^T(7) ; Kf^''0^^oTV^^^|li4ACO^gl5M ^&5 0 

D X 

D 

£m^8lf^iite#j^ 

Y' 

[0051] L^Ui^ib, -^CD^IHJM foUgn^M C7)^-Cfc>9, E114B(C^ 

Z X Y' 

z 

5(-Tfi{|iJ}ci-rtbTV^< 0 

A^ft#1^>^ , /^^f^e>ttrv^s^§^•cfcSo tot, 23ifixK)iK&ircM x te::^ 

D 
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[0052] mi4CiZ&\,^XhAXm^>7/V&?\lX<DmmbE&E-8\ZlrZ^b\C£V/h& 

Y' 

Z 

[0053] &±0>tftlJI§a»k9f b2&vfej;5fc:, n^^m^<DAMt^^f^X(Dht<Dm 
■SX&^Xh, 8f> hWfc-CfcfcSl 6lf y hSgfBcfltm #-9-^/VYSr^-fS^tt 

X 

Z 

M x (OSJi^(n-8)t'5/h^ / '0^i-?>ri(CJ;i9#P 3 tt^o 

[0054] r(D^5^br#ibtt^i6tf^hS^fa:m ^^/^Y^^u-cft, mio^urai 

z 

Kl, 22^m^8(D^#(D«#:mtVh^^T^5{-«, A*fll ^^/KOj&ft 

X 
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[0055] mi6Kn^tBW(om^i2tMJt^^^m~0mn^HifX7^i-o m 

A, 14B, 14CT^PJbfc«t5^m^E^E-8ti-6w<t(Cj:^/J^^{ie(i±{i{|iJ 

[0056] ^tc^(Di6\fybmmm^(Dm^^^mYnmmmm^32xmmmmi 
ifi^stvbv^huc 24\fyv<Dm.w&3m ^•y-^/uktstiZo r<^24t>bs 

j&ttiu n=oxitm^EtiRm^M x t^mvxm^m-^zt-rtiit^\ m/xt 
m^-znm 1 2<DMtmm^ ^mm 32<d mt) Ki^cxEEmu 1 7xm 31 

[0057] JBf m7te#IS^33£2oOJHt£fll7h, 17cir^^*^tLTV^ 0 ^CD^Mf 
-^-Z«^SB^33(cA^$ft, 5>SagB33^{«^b$P12J:'9->7h^^^-^^/W-X 

^{f^^^^W^1^^^24fcVW>^l^V^16e>b{-^MLfCw^^ 

s-3<u ^i&mm^m ^^/vyw >yvm^^<, ^^c^m^^ 

8t^yb^M^T{i23-8^5/h^^^ZhiLT, i:{£8fcVb£ffi£B#Zc«i:UC 
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[0058] m^XJ£mmi7MZte, ^LVXfomnM{Z&tfZT&<D#^ti{ztj:y&Z\?yh 

^$n^T{ih^^Zh^T , '0''{c:^^^ > ^j^J:<i±|ii$tL^>o 
J±mm7cXi-i, H14A, 14B, 14C^Wc<fc5^ AMt^^^^hth 

[0059] r (D m 1 6 fC^L^^k^S t*fjSi-§^^t:^«c7)«^^Srlll 1 7 1 3© 

^V^?iJY^s^^-$n5o #3S§B23i42o©#!g§B23h, 23c££^gB4l£K:«fc«3» 
^$tl/T*39, rf^lJCbl^Cb2«^^n#^23h, 23ct?RTjSfr#!S«^b$tL 

SB 2 1 %-&htc&V>-7 J ';l'Zk<Dmmm<DM-ttiL<0 "l"£Q T$L<D\fy hmnh A 
JlZtlZo n^OCD4&^f4#3S8P23h©ai^7try^lJBh*>e>. h=15-nlf yh^^m^H 
% #^23c<Z>ffl;t>lf^ljBca>e>8l^^ 

©TCfchfcVte, ^<D±iiL(D8^ybtVX^^Mo J»TP!#K^fr*nlaa?C> t:V 
^jBh^Bcd^*tl^nhtfs/ht8lfs'h*5gitii$^-C^$tLSc n=0©4i^«:*i 
^EtUW8trj/ht23-8=15lfiyb^trs/^jBh*^Sl!9tfci$*L, bTs/h^JBcd^8lf 
yhiSJRDWStt, r<Z)8tVhf4tulBl5lfVh(D_b{S:i|iJ^A$tl,> 23fcVhtfXKM 
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[0060] m^tit^ie^yb&^m^m^>'^Ymm^42x-rm^s^yb(D , 'o'' 
3x*n^ncc$mbthtcm&te. n^ncc^wmm2ixm^Lxmmm^^ 

[0061] .tizE^&^-C, IWI ^^/l^?ljY£l^>-y/l'16fcVk 24^yb(Dm 

&^tKj£mn^rik®!mi,xh^\ ^xo^mm^b^mn-^it-r^m^- 
it, mmti-%vybm%ttmmtiZbK&&(D£\,^?K&tfr, ^wybrnzmfe 
-rz>ffi%jn^-hmt)-rz>£ofcisXh£\<\ 
[0062] mi6^i-n^itmn(DBmm7b^xmix^tc.^immmm^x^m^ 
i7%mmu mi7<Dm^4kmn<Di%m^23bvxm7i<z&tf&wmu23&mmi> 
xh&\ bp^s ^(Dm&nn^kmwfc^^xi6\?vb<Dmmmk*n?i)K 
m^znobtezmmb#^vb?mwzmm<D2^Kftiir-r, mexnmvtM^ 
fami&<DTm=2z-n^h(D&n^t*?T0 o &^xm^kmm<vwmw23K$o 

m&nmu 8, 9, nRm2xmm\,tz.^mmmm^^^x. mmm7\z.£z& 
mn^tn. m^\t^z^m^my^-^b\mm^\mm\^tz}fyvn^ 
mj±mn^it-r^im^xh^\ ^(Dn^t^m^mis^mmvxur^ 
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[0063] mi8x*m7\y— j*mo24V>7Mz£ymi$.&titim&&?F^ tfc^t^M 

(i=0-1023)^^bTA^^^^^^^yX<D^>'^(D{g^cgPMcOn(=E-E) 

0 

j 

[0064] ^^M^X^Xn$kU(0\fiyh^:h=2Z-nnm^<DX\ felS^lRlfclSSttSP]— tf 

max max 

16 

iiLm}^\,^xhmmx&% 0 ^hve-n^kt^xwrnn^^v^ft-^zft? 
kmmit&x%?><Dxm\\xfoz> 0 
[oo65] m^m^m^xte, m^t^mmmt^^^Y(Dm±itL<D''rx<oriiL<D\f 
^v^t>hmmn^(D^mn^t>t^<DX\ ^—^(D^wMt^Ko^mm^ 

&rt%1&lk1ftft<D\?yhMh=22-ntft>frZ> 0 Hot, tg-*§-bfc€-fcVh?lJE i^MU 7 

J 
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[0066] Bl9ttBl8©flF-lWfc^«fe«rBll, 8, 9, 11, 12\z.&ftZ><D&ffi&*lrttMn\zM 

0 1023 0 

tf*lBl*m7BK:SElS£*L5. «0«I|f|J17Ctt#-^^ , /l4O«ESS[$P5>«f*n ^S<5 

1023 1 

y-7 r 1 7AtC Jfc9 &tr e m^<fc!9 0 1 8 \Z.^\JzMMM fc*5 »t5«g*«B^O 
E?ijas#b*t3„ M^pi7Cf«i|is^-|^coevHi«j(=o-h -D^V^T 

max 

j 

«HfB17D^#^.S 0 ^y7rl7A, 1BttlfR17B, MlfB17CfitVh^J^^^ 
«^LTV>5 0 ffi»lW17Df±lfy^jESrW^ffi|||W-^bU"r«F#CbS:W^-t-S, 

J 

[0067] m2o^mi9(Dmmn^itm7KMJ^i-^m^m^m^t^mt^x(Dm7, 10 

, 13^*5»tS#3S8P23<©«lt6«^c^i-o Sit £tlt£n^Cbtem^4k&23r>T* 
m^tlX^yhmtmbtlZo ^Tff^^21A(^^^H7#Rajd^OS^: 
*f»n017U— J*#n — n *S|E«jt|f|J23B^|BtS$tt, frJ#P£B23Cte1?-X7VHI 

0 1023 

i i i 

?IJE , j=0— h -lcDt-Vbga?iJ^^.T-r?)^, $m&23Cns^y7T23A}ft<D&-y->' 

j max 

i 

£ffcU H^fg#Z^LT^gP24(07)^-^^.So '^723A, |Elg£B23B, ftlj 
[0068] iai8(D^5H&-^-0<R»:95©^F-^>fb^*3V^tt, #tfyh^»n?^ffi^|R]{CfcVh 

zuTizmA-tZo m2ix^^^(Dmmjj\^(D^^tcm^yhmKm^ 

2 18 
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j max 
i 

j 

[0069] H22tt3E»!ififcotryh3feaSE©^IS^ , f . 02i-ctttryHttitiO7u— j*<oi&t>*) 

i 

0 

^fcT^32eVb£^teLTj£3^g^fc5 0 ^23^-r,t9i-. 

^^/ui=3^um.^o\f^vM^hm^x^mn^t-r^o 

[0070] Xt>\t^ls?>V%J\\Ydmm^W^ 

0 7 8 21 

\-±3LX"o"tt£Z><DX\ tymwm^iktf^mx-h^ mm^ 12121, 220^^ 

[0071] #iRte*;*-~ ^VSrff -^-^PX^^T^^l-^CTfT^^^p^^ 24tf^b(75^ 
{it{f^:/^£l.5{g(2mfe^J^L^^ 
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X D 

z 

tf*, ^.(Dm^-Vh. ^<D9\?yh^T\iLM\-S.£LX"0"tt£Z><DX\ 018, 21, 22, 23tf> 

mtvxmm u^s, 0 ma- 1 7-?rk Lfci6if v\>mmmm $ mxmmzm 

[0073] HHSiC^bfct^yhlBMO^^r^^T'^, 71 — A#K^Mf -5§-Z<£>£-1^://Wz<D 
025{4fltr3*(O0U 8, 9, 11, 12^bfc^F^b^ff^^J±^170Ote(D 
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^Ht£fT5t><a-e*><5o m25iZ7F~r£o^ mffin^itmn^ mwiW^mun 
Et, 7u-j±ft¥&)i®i7Fb, mnm7Gt. n^itnnDi^ nwbfrbm&z 

^MM^ibT{£h=23-ntfs/b<«^ 

0 7 u— Art 1 7Ffi#7 J±% \z.y u— Art wffi mZtitcmWtm-V-^^ 

ave 

ave 

v^u n^tmmtm^-itmmx^m^m}tm^mvxh^\ 

[0074] ®26«|ll25^M^t-^m^^e^^^^^#^^23(0«^J^U, 07 

, io, iz\^\jm^i\^m\^mwm.U23\z.mmx^ 0 ^(Dmmmmxi^ 

#3I^23«#5I^23B > 23Cir, toW&23Dbm±LX%!>23Abfrbmi&£ftX\,^ 

ave 

^mm^it%mxmm-v->y°* a F^m^i-So m^^A- a Fnw-m&F t 

ave 

Ap#gp23D-eAD^^tt, s^it-y-^/v-F^^tb^o m±x&23Anz<Dmmu 

^y°;VFb,WmU21(DmmV^21A^hmmnb^^XWMt^Z^n 
Zf-^LX&o 

[0075] ^^»^^{i|§I16S.^17cO||^^^3iffl-e#, ^(DWs&te. EI16S.^17 
^^t5JEii^^bm7H*^ 

351 7M* 3ftg|323^e#m;Uxte*J:v \ 

EI27{3\ @U 8, 9, ll^TJ«12^^i±^17^3iffii-^7||Jfe^WEb 
^§|3C)«^^i- 0 |1118-23T«^ifni:^«9#a^^h^J(Dga^J^=3r-r>'LT^ 

^(o^ybm^n^ti-^m^K^^x^^fj:^^(Dmb^ 
<D*i<>m$ivx*:<Dmt>^yhF\*n^k-tz>o 
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[0076] mi9<Dm&tmmz.. 7\ — j*mz&mkm2(Mz-&mimm)frh<D^:ti^ti 

(DV^MZttlfc-tZtirWlnin , n , n , .... n )fcfZ^17B{Z&m&tl, ftflJ«Bl 

0 1 2 1023 

yb&'^y7Tl7Al, 17A2, nAZfcfcV^th, ^.X<D^y7r\Z.m^0\^ 09;Lfi 

T^P^ft^^^LTlO^tVh^ijE l^^-f^o s<y7Tl7A2fcfe$i£fotc 

j 

j 

[0077] mm^ncfe, -7i — j^nx^^^mK^^yYnE^(D\fyYm.(r)m } o 
*m^\t"i"(D%\-m&bi,x3i#), ztii<zm^^x&x*^j7mic£z>7^-j±ft 

j j j 

2 -m ((k /m )log (k /m )+(l-(k /m ))log (l-(k /m ))) (2) 

j J j j 2 j j j j 2 j j 

T?S£*l3o 2 fij^T(D^i9=f#5#:(tVh^J^){-oV^-r^P#^-r o \fyh 

j 

flt"r^<B5ds^:#v^«irrwai^oif— tt/h$<^eSo ^oa^ntr— rs, 7u—m. 
> WtW£tt^>xm*m$Lvx\i^ 0 

[0078] 027^>JBE«|$|J17^Jc£:-t-5|g7, 10, 13^i3»tS#3gSP23©fflf^JSr028JJl 
^"Tc ^©S^li, El20T^Lfc#^23^^^*5VNT, «#$P23E^il*P$ 
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i i 

[0079] IH29«|ll27cO^^!|-efci9 % ^ W^:7t17A1, 17A2, 17A3^)^C>tr>h^JE 

j 

1, E2, E3lr^tlftlff{^17Dl, 17D2, 17D3T^#^-r5 0 ^MlTGte-^ 

m^w^23tvxnm28<Dwm^23^(D^mm-r^b^x^ 0 
[oo8o] mufc&ifz>j£m^i7bi3i<Dftfrw^ m3o^-rmj$bi,xh£\<\ ^<Dmj$ 
tt »im^yb!£mm7-ib^ *s^ybmmnn-2b. {Rmmzmmsi-ib, mmn 

D 

131-lte^Mf fZ©«g|iMM^fftL, ^-i-Cm?:aj^-t-S 0 e»W 
g|3131-2te;£5Mf fZOM^M&ttaiL, ^O^m^-T5o ^f)W^134(i, 

me>cb, m , cm, M^t^z^'tt mm^ti^titmu Mhmmm^p^^cD^ 

D 

gBl04f£^-;t5o tti^§P104^XL^tLfcCb, M , Cm, M, Z(D?^ 314R{§ -§"SL^ 

D 

MJt^zh<D&n^cbbvxmnmti^%bmzn-%cehmt)-tz>o 

[0081] 031te|I|3O»f#J&^/&LT > 01O(^m-i"fb^«^*5t-t5#^23 > 231, M 
^233, ffimm^234lzW%&ZLbtlZ>o tcfcU frtifM232n^Xfr& 0 HI 

siKijoi^-c, n^cefem^M234xm^£tbxm$im j ^sLt)mbti. ^n\^m 
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23kZ.^KJbtK ^(D^tL^^yh?\\(&^vkte<OmZ>^yh&\)M tVXm^23a 
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